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(54) COMMON MODE CHOKE COIL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a common mode choke coil 
where normal mode impedance has been reduced. 
SOLUTION: The common mode choke coil 20 comprises a magnetic 
core 5 having square collars 2, 2 at both ends of a winding core 1 , two 
directly mounted electrodes 8, 8 that are side by side on at least one 
peripheral surface 6 of each collar 2 in the magnetic core 5, and two 
insulating film conductors 4, 4 that are wound around the winding core 
1 in the magnetic core 5, while both the terminals 4a and 4c, and 4b 
and 4d are led to the directly mounted electrode 8 in each collar 2 for 
conductive junction by a conduction junction section S by 
thermocompression bonding or the like. Especially, the two insulating 
film conductors 4, 4 are subjected to bifiler winding around the winding 
core 1 of the magnetic core 4. At the same time, the conductive 
junction section S by both the terminals 4a and 4c, and 4b and 4d of 

each insulating film conductor and the directly mounted electrodes 8, 8 is arranged closely each other to the 
center line in parallel with the winding shaft of the peripheral surface 6. Deriving sections 4f of the terminals 
4c and 4d of the pair of insulating film conductors 4, 4 are close each other, the degree of combination is 
higher than before, and normal impedance is reduced. 
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* NOTICES* 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the common mode choke coil of the coil form used for various 

electronic equipment. 

[0002] 

[Description of the Prior Art] A common mode choke coil is a coil component used for filtering of the radiation noise of 
the various electronic equipment represented by the personal computer etc., and is one of the coil components which 
cancels and removes the common mode (component in phase) noise of each line current which flows in two or more 
coils (2-4) of high association. 

[0003] The conventional structure of the above-mentioned common mode choke coil has the common thing of the 
structure which derived to the terminal electrode which implanted in the base [ of a coil bobbin ], or side-face side the 
both-ends end of 2-4 pre-insulation lead wire wound around the winding core of a coil bobbin respectively, tucked up to 
it, and was soldered to it. Moreover, both ** 2 of the magnetic core of a drum type as shown in the (a) perspective view 
of drawing 10 indicated by the open patent official report (JP,8- 186028, A), for example, the (b) front view, and the (c) 
side elevation be equipped with the direct attachment electrode 3, the pre-insulation lead wire 4 and 4 of a pair be 
wound around a winding core 1, and there be a common mode choke coil 10 (two - line type) of the chip mold with 
which electric conduction junction of the terminal be carried out respectively at said direct attachment electrode 3. 
[0004] In the above-mentioned common mode choke coil 10, the direct attachment electrodes 3 and 3 are left and 
arranged in the both-ends side by the peripheral surface by the side of the base of a collar 2, andlheelectric conduction 
joint S of the terminal of two pre-insulation lead wire 4 and 4 and the direct attachment electro des 3 an4 J_ofa collar 2 
is located in the far edge side of the direct attachment electrodes 3 and 3 which separated most mutually so that clearly 
from the (c) side elevation of drawing 10 . 
[0005] 

[Problem(s) to be Solved by the Invention] It becomes important especially for two or more pre-insulation lead wire 
which it is desirable making the Normal impedance small as for a common mode choke coil, and is wound for that 
purpose to carry out to give a bifilar wound etc. from a viewpoint of the improvement in a property, and to raise 
association of two or more pre-insulation lead wire as much as possible compared with other coil components. 
[0006] The place where the applicant of this point and this invention examined the property of the above-mentioned 
common mode choke coil 10 equipped with the conventional direct attachment electrode 3, and the drawer condition to 
the direct attachment electrode 3 of the pre-insulation lead wire 4 minutely, While carrying out thej^ilarwound of two 
or more pre-insulation lead wire 4 and 4 to the winding core 1 of a magnetic core, it turned out that it isfthe element 
which cannot disregard the degree of coupling of the derivation parts which result in the direct attachment electrode 3 
which was pulled out from the winding core 1 and prepared in each ** 2 at reduction-ization of the Normal impedance. 
[0007] That is, the degree of coupling in this derivation part will fall that it is the configuration immediately divided 
mutually from the winding core 1 around which each derivation parts which result in the direct attachment electrodes 3 
and 3 which were pulled out from the winding core 1 of the pre-insulation lead wire 4 and 4 of a pair wound around the 
winding core 1 like the above-mentioned conventional common mode choke coil 10 shown in drawing 10 , and 
separated were wound, and the Normal impedance will become high. 

[0008] Moreover, although the die length of the derivation part from the winding core of pre-insulation lead wire to 
[ with the arrangement relation of the electrode prepared in the collar ] an electrode is remarkably irregular in the 
conventional common mode choke coil, for the Normal impedance reduction, it is assumed that it is desirable to make 
equal the die length of the derivation part which results in the electrode of ^each pre-insulation lead wire as much as 
possible. 

[0009] Furthermore, since the derivation part of the pre-insulation lead wire 4 which results in the direct attachment 
electrode 3 prepared in the peripheral surface of a collar 2 like the common mode choke coil 10 of drawing 10 was bent 



by the abbreviation right angle on the square of a collar 2, the difficulty of being weak was in the stress in the case of 
the electric conduction junction by thermocompression bonding or soldering. 

[0010] It is succeeded in this invention aiming at the improvement of the common mode choke coil of a coil mold 
equipped with the above-mentioned direct attachment electrode, and it offers the common mode choke coil which 
improved the arrangement structure of a derivation part and an electric-conduction joint result in the direct attachment 
electrode prepared in the collar of two or more pre-insulation lead wire (2-4) wound around the winding core so that the 
Normal impedance in the common mode choke coil which has a magnetic core equipped with a direct attachment 
electrode might be reduced as much as possible. 
[0011] 

[Means for Solving the Problem] The magnetic core which has the collar of a square shape to the both ends of (1) 
winding core in order that this invention may solve the above-mentioned technical problem, 2-4 direct attachment 
electrodes installed on at least one peripheral surface of each ** of said magnetic core, In a common mode choke coil 
equipped with 2-4 pre-insulation lead wire with which electric conduction junction of the end of both ends was drawn 
and carried out on the direct attachment electrode of each of said ** while being wound around the winding core of said 
magnetic core While the bifilar wound of said 2-4 pre-insulation lead wire is carried out to the winding core of said 
magnetic core An electric conduction joint with the direct attachment electrode on one peripheral surface in the both- 
ends end of each pre-insulation lead wire and each ** provides center line approach parallel to the roller of said 
peripheral surface with the common mode choke coil characterized by carrying out contiguity arrangement mutually. 

(2) Moreover, in a common mode choke coil given in the above (1), 2-4 direct attachment electrodes are installed by the 
peripheral surface by the side of the base of each ** of said magnetic core, and an electric conduction joint with the 
terminal of each pre-insulation lead wire provides center line approach parallel to the roller of said peripheral surface 
with the common mode choke coil characterized by carrying out contiguity arrangement mutually. 

(3) Moreover, offer the common mode choke coil characterized by establishing the guide C side which derives said pre- 
insulation lead wire the winding core side edge side of the peripheral surface of each ** where said direct attachment 
electrode was installed in the above (1) side by side in the common mode choke coil of a publication. 

(4) Moreover, set to a common mode choke coil given in the above (1). While one common guide C side where 2-4 pre- 
insulation lead wire is drawn is established in a part of winding core side edge side of the peripheral surface of each ** 
in which said direct attachment electrode was installed side by side The common mode choke coil characterized by 
carrying out the ramification of the terminal of each pre-insulation lead wire mutually on said common guide C side, 
and carrying out electric conduction junction with the direct attachment electrode, respectively is offered. 

(5) Moreover, while the electric conduction junction slot which derives said pre-insulation lead wire to said direct 
attachment electrode is arranged in the location of center line approach parallel to the roller of the peripheral surface of 
each ** with which said direct attachment electrode was installed in the above (1) side by side in the common mode 
choke coil of a publication, offer the common mode choke coil characterized by forming the electric conduction joint of 
said direct attachment electrode and terminal of said pre-insulation lead wire in electric conduction junction Mizouchi. 

(6) The common mode choke coil which a center electrode and three direct attachment electrodes of the both-sides 
electrode which sandwiches this are installed by the peripheral surface by the side of the base of each ** of said 
magnetic core, and is further characterized by the area of said center electrode being smaller than a both-sides electrode 
in a common mode choke coil given in the above (1) equipped with three pre-insulation lead wire by which the bifilar 
wound was carried out is offered. 

[0012] 

[Embodiment of the Invention] Several gestalten of operation of the common mode choke coil of this invention are 
explained based on a drawing. 

[0013] Drawing 1 is the perspective view of the common mode choke coil of the 1st operation gestalt. 

[0014] Drawing 2 is the perspective view of the common mode choke coil of the 2nd operation gestalt. 

[0015] Drawing 3 is the perspective view of the common mode choke coil of the 3rd operation gestalt. 

[0016] Drawing 4 is the perspective view of the common mode choke coil of the 4th operation gestalt. 

[0017] Drawing 5 is a fragmentary sectional view explaining formation of electric conduction junction Mizouchi's 

electric conduction joint in the operation gestalt of the above 4th. 

[0018] Drawing 6 is the perspective view of the common mode choke coil of the 5th operation gestalt. 

[0019] Drawing 7 is the perspective view of the common mode choke coil of the 6th operation gestalt. 

[0020] (a) of drawing 8 and (b) are the examples of a pattern of the direct attachment electrode of a three-line type 

common mode choke coil. 

[0021] Drawing 9 is the perspective view of a two-line type common mode choke coil which used the straight angle line 
of the 7th operation gestalt. 

[0022] The common mode choke coil 20 of the 1st operation gestalt shown in drawing 1 The magnetic core 5 (ceramic 



• molding objects, such as an alumina which mixed the resin molding object or the magnetic powder which mixed a 
ferrite molding object and magnetic powder) which has the collars 2 and 2 of a square shape to the both ends of a 
winding core 1, Two direct attachment electrodes 8 and 8 installed on at least one peripheral surface 6 of each ** 2 of 
said magnetic core 5, Two pre-insulation lead wire 4 and 4 by which 4a and 4c, 4b, and 4d were respectively drawn, and 
electric conduction junction was carried out by the electric conduction joint S in thermocompression bonding etc. on the 
direct attachment electrode 8 of each of said ** 2 in the end of both ends while being wound around the winding core 1 
of said magnetic core 5 (pair), While the bifilar wound of preparation especially said two pre-insulation lead 

wire 4 and 4 is carried out to the winding core 1 of said magnetic core 5, in the both-ends end of each pre-insulation 
lead wire 4a and 4c, The electric conduction joint S with the direct attachment electrodes (4b and 4d) 8 and 8 is 
characterized by the configuration by which contiguity arrangement is mutually carried out to center line M approach 
parallel to the roller of said peripheral surface 6. 

[0023] Namely, the direct attachment electrodes 8 and 8 installed on one peripheral surface 6 of each above-mentioned 
** 2 are formed until mutual edge 8e which face each other approaches the center line M of a peripheral surface 6 from 
the edge of a peripheral surface 6. And since electric conduction joint part S is arranged in the location which 
approaches by the edge 8e side of the direct attachment electrode 8 mutually Contiguity arrangement of the 4f of the 
corresponding terminals [ which were pulled out to two direct attachment electrodes 8 which approach on the peripheral 
surface 6 of a collar 2 from the winding core 1 of the pre-insulation lead wire 4 and 4 of a pair / 4c and 4d ] derivation 
parts is carried out mutually. Like [ in the case of the twisted pair line ] drawing 9 , 4f of derivation parts branches just 
before the direct attachment electrodes 8 and 8, since the condition with the twisted pair line is long, they can do degree 
of coupling more highly than the conventional thing, and reduction of the Normal impedance realizes them. Of course, 
since the electric conduction joint S formed in the main approach side of the peripheral surface 6 of the direct 
attachment electrode 8 has spread on the electrode in crushing by the soldering fillet or thermocompression bonding 
more than the diameter of the pre-insulation lead wire 4, it needs to estrange and form to extent which does not short- 
circuit mutually. 

[0024] In addition, the common mode choke coil 20 of drawing 1 is formed until the direct attachment electrodes 8 and 
8 result [ from the one side peripheral surface 6 of each ** 2 ] in an end face and an opposite peripheral surface, at the 
time of mounting, by making a peripheral surface 6 side into a base side, solder mounting may be carried out, solder 
mounting of the opposite peripheral surface side may be carried out, and up-and-down directivity has become 
arbitration to the substrate. But including an electrode section, since short one is good, wiring except having been 
wound around the winding core 1 from a viewpoint of reduction of the Normal impedance can be said as it is more 
desirable to make the peripheral surface 6 with the electric conduction joint S of the top in drawing 1 into a base side, 
and to carry out solder mounting on a substrate. Thus, a premise, then the direct attachment electrode 8 need to form 
giving the up-and-down directivity as a coil component, and mounting in a substrate by making the 8 or 8th page of a 
direct attachment electrode with the electric conduction joint S into a base side only in a peripheral surface 6 side (base 
side). 

[0025] Next, two direct attachment electrodes 8 and 8 are formed in the peripheral surface 6 by the side of the base of 
each ** 2 of the magnetic core 5 to near [ parallel to the roller of the edge to the peripheral surface 6 in general ] the 
center line M, and, as for the common mode choke coil 30 shown in drawing 2 , contiguity arrangement of the electric 
conduction joint S with the terminal of each pre-insulation lead wire 4 and 4 is mutually carried out to the center line M 
approach of said peripheral surface 6. In addition, it is the structure where the guide (it guides) C side 12 (notching with 
a slant face) which derives 4f of each derivation part which results in the direct attachment electrode 8 of said pre- 
insulation lead wire 4 and 4 the winding core 1 side-edge side of the peripheral surface 6 of each ** 2 in which said 
direct attachment electrodes 8 and 8 were installed side by side is formed separately. 

[0026] The above-mentioned guide C side 12 is established in center line M approach parallel to the roller of the 
peripheral surface 6 near the shaft of a winding core 1 . The operation which leads correctly 4f of each derivation part 
which results in the direct attachment electrode 8 of each pre-insulation lead wire 4 and 4 to the electric conduction 
junction location of the center line M approach of the peripheral surface 6 of the direct attachment electrode 8fthe collar 
of 4f of derivation parts accompanying [ securing the insulation with the 4f of the next derivation parts and the electric 
conduction joint S which approach ] electric conduction junction - it has tfie operation effectiveness of softening 
bending by the corner and preventing an open circuit. Since contiguity arrangement of the electric conduction joint S is 
mutually carried out also with the above-mentioned structure, association of 4f of derivation parts of the pre-insulation 
lead wire 4 and 4 is kept high, and reduction of the Normal impedance can be aimed at. 

[0027] Next, the common mode choke coil 40 shown in drawing 3 While one common guide C side 14 where two pre- 
insulation lead wire 4 and 4 is drawn together is established in the part near the center of the winding core 1 side-edge 
side of the peripheral surface 6 of each ** 2 in which said direct attachment electrodes 8 and 8 were installed side by 
side The terminal of each pre-insulation lead wire 4 and 4 is structure which carries out a ramification mutually on said 



common guide C side 14 or in the neighborhood of it, and is carrying out electric conduction junction in the location of 
center line M approach respectively parallel to the roller of the direct attachment electrodes 8 and 8 and a peripheral 
surface 6. 

[0028] therefore, the collar of 4f of derivation parts accompanying [ 4f of derivation (especially in the case of the 
twisted pair line, it is) parts will be maintained for the pre-insulation lead wire 4 and 4 by the integrated state almost 
high until just before the electric conduction joint S, and the Normal impedance will be reduced, and ] electric 
conduction junction — fear of the open circuit by the corner is avoided. 

[0029] Next, the common mode choke coil 50 shown in drawing 4 While the electric conduction junction slot 16 which 
derives respectively the terminal of said pre-insulation lead wire 4 and 4 is arranged in the location of center line M 
approach parallel to the roller of the peripheral surface 6 of each ** 2 with which said direct attachment electrodes 8 and 
8 were installed ranging from the winding core 1 side to an end-face side of a collar 2 It is the structure where the 
electric conduction joint S of said direct attachment electrodes 8 and 8 and terminal of said pre-insulation lead wire 4 
and 4 is formed in each electric conduction junction slot 16. Of course, the direct attachment electrode 8 shall be formed 
also in electric conduction junction slot 16 inside. 

[0030] Although contiguity arrangement of the electrode 8 on the electric conduction junction slot 16 on the peripheral 
surface 6 by the side of the base of a collar 2 is mutually carried out on both sides of a part for the heights 1 7 of the core 
of a peripheral surface 6 as shown in (a) of drawing 5 if formation of the electric conduction joint S in the above- 
mentioned electric conduction junction slot 16 is explained in full detail Without bulging out of the electric conduction 
junction slot 16, although the terminal of the drawn pre-insulation lead wire 4 is crushed by thermocompression 
bonding of the heater chip H, as shown in (b) of drawing 5 , the electric conduction joint S is formed in the electric 
conduction junction slot 16. That is, it has the volume of extent which is set as the depth of extent which prevents past 
[ crushing ] while carrying out thermocompression bonding of the conductor of the pre-insulation lead wire 4 to a 
configuration that the electric conduction junction slot 16 is trustworthy and stable, and can hold the electric conduction 
joint S. Since the peripheral surface 6 with the electric conduction joint S will become in general flat if it is the above- 
mentioned configuration, it will be stabilized also when mounted in a substrate as a base side. Moreover, since 
contiguity arrangement of the 4f of the derivation parts of the pre-insulation lead wire 4 is carried out mutually just 
before the electric conduction joint S, the Normal impedance is reduced. 

[0031] Next, the common mode choke coil 60 shown in drawing 6 is the structure where the sheathing slot 27 for 
achieving the duty of the relief groove of the surplus resin in the case of the resin mold which forms the wrap sheathing 
resin object 28 (it displays by the two-dot chain line) for the periphery of the coil part by which the bifilar wound was 
carried out to a peripheral surface 6 and its opposite peripheral surface in addition to the structure of the above- 
mentioned common mode choke coil 50, and making it surplus resin not trespass upon other fields of the peripheral 
surface of a collar 2 is formed. The electric conduction junction slot 16 is established in the bottom of the broad 
sheathing slot 27 formed in the peripheral surface 6, and said sheathing slot 27 also plays the role of the guide of the 
heater chip H. Although the pattern of the direct attachment electrode 8 is shown by the same type as the above- 
mentioned common mode choke coil 20, the pattern same, of course by the side of a base as the common mode choke 
coil 30 accepted peripheral surface 6 is sufficient in general. 

[0032] Next, the common mode choke coil 70 of the three-line type shown in drawing 7 Both-sides electrode 8a which 
sandwiches center electrode 8b and this in the center of the peripheral surface 6 by the side of the base of each ** 2, 
Contiguity arrangement of the 8c is mutually carried out to center line M approach parallel to the roller of a peripheral 
surface 6. And it is the structure where the guide (it guides) C side 22 (notching with a slant face) which derives 4f of 
derivation parts of each pre-insulation lead wire 4, 4, and 4 to the direct attachment electrodes 8a, 8b, and 8c the 
winding core 1 side-edge side of a peripheral surface 6 is established in all borders. And three pre-insulation lead wire 
4, 4, and 4 is the structures where a bifilar wound is carried out to a winding core 1, it is drawn along the guide C side 
22, and electric conduction junction of the terminal is carried out respectively at center electrode 8b and the both-sides 
electrodes 8a and 8c. The operation of the above-mentioned guide C side 22 is the same as that of the above-mentioned 
partial guide C side 12. 

[0033] The area of said center electrode 8b formed in the peripheral surface 6 of each ** 2 is smaller than said both- 
sides electrodes 8a and 8c, and it has come to be able to carry out the contiguity arrangement of the three electric 
conduction joints S mutually near center line M of a peripheral surface 6 especially in the common mode choke coil 70 
above-mentioned three-line type. Therefore, three pre-insulation lead wire 4, 4, and 4 is the die length of an 
abbreviation EQC, and they held high association just before the electric conduction joint S, and reduction of the 
Normal impedance has realized them. 

[0034] In addition, although the difference in the die length of 4f of derivation parts is also suppressed when each 
electric conduction joint S approaches near the center of a peripheral surface 6 As for the area of center electrode 8b, it 
is desirable to make it small as much as possible, for example, it is the configuration which narrowed width of face of 



* center electrode 8b in (a) of drawing 8 . (b) is suppressing the difference in the die length of 4f of derivation parts of 
each pre-insulation lead wire 4 as much as possible by using the configuration of the both-sides electrodes 8a and 8c 
which sandwich center electrode 8b and this as the unsymmetrical pattern which shortened the depth dimension. 
[0035] Although two or more of the pre-insulation lead wire 4 is using the so-called wire which covered the periphery 
of the lead wire of a cross-section round shape by resin, such as polyurethane, the common mode choke coils 20, 30, 40, 
50, 60, and 70 described above The common mode choke coil 80 which pre-insulation lead wire other than the single 
track of a wire or the twisted pair line is sufficient as this invention, for example, is shown in drawing 9 is using the so- 
called twisted pair line or the single track of two straight angle lines 24 (a cross-section configuration is a rectangle). 
Useless space is lost and a bifilar wound with high current density is densely possible, and since association also 
becomes high, it is suitable for reduction of the Normal impedance. ■ 

[0036] By the way, it cannot be overemphasized that a four-line type also corresponds to the three-line type pan which 
carried out the bifilar wound of 3 thru/or four pre-insulation lead wire not only like a two-line type but drawing 7 with 
which the common mode choke coil with which this invention is applied carried out the bifilar wound of the pre- 
insulation lead wire 4 of the above pairs. 

[0037] In addition, if it adds for a sense, as for the common mode choke coil of this invention, it is needless to say that 
the common mode choke coil of the abbreviation closed magnetic circuit structure which added the resin mold type 
which covered the periphery of a coil by resin material, and the magnetic-substance plate to the magnetic core 5 also 
enters in a range. 
[0038] 

[Effect of the Invention] The common mode choke coil concerning this invention Contiguity arrangement of two or 
more direct attachment electrodes formed on one peripheral surface of a collar is carried out even near [ parallel to the 
roller of a peripheral surface ] the center line, the above configurations sake — (1) ~ Since each electric conduction joint 
of the two or more pre-insulation lead wire and the direct attachment electrode by which the bifilar wound was carried 
out is the structure currently altogether formed in the location of center line approach parallel to the roller of a 
peripheral surface The derivation part which results in the direct attachment electrode of each pre-insulation lead wire 
by which the bifilar wound was carried out also approaches, association is maintained highly, and the Normal 
impedance is reduced. 

(2) While the reinforcement of the derivation part of pre-insulation lead wire is held in respect of partial or overall guide 
C prepared in the border of a peripheral surface, and an open circuit is prevented and guiding the derivation part of two 
pre-insulation lead wire to central approach, it has the effectiveness of deciding the location for a mutual electric 
conduction joint. 

(3) Since the electric conduction junction slot formed in the location of center line approach parallel to the roller of the 
peripheral surface of a collar serves as a guide, each terminal of pre-insulation lead wire is drawn and it is formed in an 
electric conduction joint fang furrow with a direct attachment electrode at a certain and stable configuration, although a 
base side becomes flat, and it excels in mounting stability and an electric conduction joint approaches, there is no short 
fear and it is reliable. 



[Translation done.] 



